Abstract: This paper presents the practical solution of the transport telematics elements within a particular traffic operation when providing a transport and logistics services. A roundabout helps to increase the fluency and safety of transport and logistics services in cities and urban areas, however, the positive effect can be achieved only after determining the proper intersection parameters. Based on a survey performed in a real traffic situation, the practical application of roundabout in the city of Pilsen is processed in the most important part of the paper.
Introduction
Origins of transport system development, which are a kind of superstructure for ordinary traffic management, can be traced back to the early 1960s.In cities, more specifically, it can be called the starting development of traffic light devices, and information boards and traffic signs on the highways [1, 2] .
According to several sources [3] [4] [5] , the primary ideas that accompanied the development of such systems were: -to provide current information to the control center and road users subsequently, -to increase economy efficiency, -to improve safety traffic and the safety of providing transport and logistics services, -to improve ecology impacts. The implementation of Intelligent Transport Systems was supposed to bring [3, 6] :
• minimizing traffic congestions, • increasing traffic safety, • increasing traffic flow (fluency), • improved environmental protection, • optimizing transport and logistics services.
Intersections within the transport system
Similarly to the roads, the intersections have their divisions as well. Essentially, however, it should be noted that the design of intersections must meet the selected standards, technical conditions, and be in accordance with the legislation of the given state. There are a number of such standards related to intersections in the Czech Republic [7, 8] .
Traffic control at the intersection is divided into controlled and uncontrolled, which is organized by the traffic light devices. On the other hand, for uncontrolled intersections, the drivers must follow the basic rules, which are [9] [10] [11] [12] :
• right-hand rule, • traffic signs, • instructions of the traffic police.
Results
The analyzed intersection is located just a few kilometers from the center of the city of Pilsen. This intersection was selected due to the fact that Pilsen has very well infrastructure. From the south, you can get to the center of Pilsen using either a first class road I/27 or via I/20. This intersection is located just between these roads. Thus, it creates an important junction for the nearby industrial zone, Plzeň-Slovany (Pilsen-Slavs) and the center itself. In addition, the residents living nearby who want to go travel west must pass just through this intersection. Otherwise, they would have to use other indirect roads or even the city circuit (city ring road), which would greatly delay their journey.
However, the strategic position of this intersection was not the only motive that contributed to selecting this location. It should be noted that this area has got a relatively frequent accidents occurrence.
Generally, the capacitive assessment of roundabouts is carried out according to [10, 11, 13] :
-TP 135 -Designing the roundabouts on roads and urban communications, -TP 234 -Assessing the roundabouts capacity.
For this analysis, the first method, i.e.TP 135, was selected. This procedure is utilized when verifying the sufficiency of a roundabout's capacity if the sum of the intensities at all the entrances exceeds 18,000 vehicles/24 h. The intersection 17. listopadu -Edvard Beneš -Samaritská meets this condition.
Data about the traffic intensities at each entrance and exit with the conversion to the unit of vehicles represents the input for the calculation using the method TP 135. For the analysis, values obtained by performing a traffic survey were used.
Labelling the traflc flows
For clarity, a model of the proposed roundabout according to the [12, 14] was created, as illustrated in figure 1. Arm A and C -represent Edvard Beneš street leading from the south side of the city toward the center; Arm B -represents 17. listopadu street leading west; Arm D -represents Samaritská street leading east (to the I/20); Q k -intensity on the roundabout between the exit and following entrance; Qa -intensity at the exit; Qe -intensity at the entrance, α -factor reflecting the geometric conditions of the entrance depending on the distance F between the two collision points E and E'.
The following figure (see Figure 1 ) illustrates a scheme of the proposed roundabout.
Traflc survey results
The following table of the intensities (see Table 1 ) identified by the survey is processed in the matrix form. From the starting point (i.e. A), any vehicle did not travel back in the same direction (A) during the reporting period. Turning in the intersection area is prohibited, however, it could be allowed in regard with the type of roundabouts. The results of the traffic survey show that the most burdened arms are B and D, with their value exceeding 600 vehicles per hour (v/h).
The table directly summarizes the values Qe and Qa, since it is always the sum of the vehicles traveling from/to the relevant arm with which the procedures will continue.
The intensity on the round surface is the first factor of the potential roundabout.
Intensity on the round surface
For further procedures, as well as for detecting other factors evaluating the transport quality, it is necessary to find out the intensity on the round surface (Q k ) [12, 13, 15] .
The intensity on the round surface is determined between the exit and the next entrance (see Table 2 ). This is the point that is intersected by the vehicles traveling from other arms. Therefore, the equations for individual arms are different. 
Capacity of the entrances
The following equation (1) is used for finding out the capacity of an entrance according to TP 135 [14] : With increasing value of F, i.e. the distance between E and E ′ , the value of factor α decreases. This factor also decreases with decreasing speed and, because of that, inter alia, the capacity of the entrance increases. However, for ease of calculation, the value of α = 0.5 will be used. After substituting the values for arm A, the capacity of the entrance is as follows:
L eA = 1500 − (8/9) * (597 + 0.5 * 546) = 726v/h, The same procedure is also applied to the remaining three arms and the resulting values are shown in Table 3 . 
Load factor of the entrances
To obtain the load factor (degree of utilization) of each entrance, the equation (2), according to the [14] , is used: 
Reserve of capacity of the entrances
Reserve capacity of the intersection's entrance represents a minimum of reserve capacities of edge on particular entrance. According to TP 135, reserve of capacity of the entrances is determined using the equation (3) [14] : 
Mean waiting time at the entrances
According to [14] , the equation (4) for calculating the mean waiting time is: The remaining values are shown in Table 6 , and once again, it is confirmed that the worst situation is for arm D, since the mean waiting time for the arm D represents almost the half-minute interval. 
Length of waiting queues at the entrances
According to [14] , the equation (5) to determine the length of waiting queues is as follows: (Table 7) contains the lengths of waiting queues at the individual entrances. 
Discussion
A method for assessing the transport quality of the intersections is described by the TP 135. In the following table (Table 8 ), the intervals of the mean delay times are shown. These intervals are marked with the appropriate letter according to the quality of transport. It is a standard marking system when using a 6-point scale, where mark A represents an excellent quality and F represents a totally inadequate, almost critical quality [6, 16] . This method assesses the capacity of all the entrances and exits. Therefore, it is a quality and comprehensive method to evaluate the transport system within a given territory. By performing the calculations, it was revealed that the new roundabout would fully comply with the requirements of transport, since arms A and B would have an excellent-rated mean waiting time, arm C would be rated at one level lower, and arm D would be deemed to have a rating of level D. However, quality of the roundabout is assessed by the second best mark. Transport quality of each of the arms is summarized in Table 9 .
Conclusion
The level of transport quality is normally assessed by the quality of the transport operation itself and the road conditions. Transport fluency is usually affected by the degree of the road load (load factor). If the road is loaded disproportionate to its designed capacity, it is fully understandable that the level of transport quality declines, since the drivers are often forced to stand for considerable periods of time at just on one intersection. These aspects should be processed by the traffic management system as it is necessary to avoid them [9, 13, 17] .
In regard to transport, there is often much emphasis on traffic accidents. Naturally, human health is of the utmost importance, and therefore, minimizing the number of accidents will be always the primary objective of traffic management. Unfortunately, there are other risks as well, such as, safety, traffic fluency, congestions, environmen- [11, [18] [19] [20] .
